Abstract: South Africa is a water constrained country with a complex history of resource capture and human rights abuses. Science, as practiced by the national science councils, could play a significant role in deepening our democracy. This paper explores two possible paradigms -one where science is divorced from the national constitution, and the other where our science is embedded in the national constitution. The paper argues that the latter approach would make our national science more relevant, but of necessity would embroil it in issues of historic legacy and therefore become "messy".
Introduction
South Africa is a water constrained country with a long and complex history of resource capture and human rights abuses (Turton, 2009) . It is also the most diversified political-economy on the African continent, with a relatively sophisticated mix of different types of socio-economic activity ranging in scale from subsistence to the highly complex. This paper argues that science is a potential vehicle for the deepening of democracy by making a case for a National Water Quality Science, Technology and Policy Support Program (Turton, 2008a) . This is done by contextualizing the public debate that arose in November 2008 when the author was banned from delivering the keynote lecture at the Biannual Conference of the Council for Scientific and Industrial Research (CSIR) entitled Science -Real and Relevant. This essay is an attempt to contextualize the debate that underpinned that banning, not as a form of justification of the merits of the author's case, but rather as an attempt to stimulate a national public discourse on the role of science in a fledgling democracy that is confronted by significant water constraints to future economic growth and development.
The hydrological context to the debate South Africa has always been a semi-arid country even before the very first European explorers started to plot a route around the southern tip of Africa (Turton et al., 2004) . The very first books on the subject of water as a factor limiting economic development were written in the 1870's by an author named Brown (1875; 1877) . His work described the aridity of the Cape and suggested the need for the development of infrastructure to overcome the problem. In 1886, Thomas Bain, a civil engineer in the Public Works Department, published his book Water-Finding, Dam-Making, River Utilization, Irrigation. The inspiration for this book came when he journeyed through the Karoo and pointed out to farmers how they could augment their water supply. He said, " . . . my hints were acted upon and in many instances successfully carried out". These "hints" referred to the utilisation of groundwater in the Karoo (Bain, 1886:3) . He also gave advice in his book on the construction of dams (see Figure 1 ). This can be regarded as the birth of the early phase of the South African Hydraulic Mission. In this regard a national hydraulic mission can be defined as that discourse which underpins the quest for hydrological security as a foundation for economic development in a land that is fundamentally hydrologically insecure (or what some call being "hostage to hydrology" (Grey & Sadoff, 2007) showing details of an earth wall keyed into the river bank and a drawdown funnel (Turton et al., 2004:125) . Original image made available by the Special Collection Section at the Academic Information Centre (AIC) (library) of the University of Pretoria.
After South Africa became a Republic, a Commission of Inquiry into Water Matters was appointed in July 1966 by the State President, C.R. Swart (Turton et al., 2004) . The objective of the commission was to inquire, report upon and submit recommendations on all aspects of water provision and utilisation within the Republic, the broad planning of policy regarding this "with due regard to the arrangements with neighbouring States relating to common water resources" (RSA, 1970:xii) . The commission found that (U)nless the essential steps are taken to plan the exploitation and augmentation of our water resources, to conserve and re-use our available supplies, and to manage and control our resources in the most efficient manner, serious shortages will be suffered somewhere before the close of the century (RSA, 1970:3) .
This can be regarded as a watershed year for South Africa in the context of water and development, because in effect this Commission of Enquiry into Water Matters projected the management of water resources to the highest level of strategic importance, giving rise to the Heroic Engineering Phase of the South African Hydraulic Mission (Turton et al., 2008a) , which was accompanied by a proliferation of international treaties and agreements about transboundary river systems to which South Africa had a claim or a future strategic interest (Ashton et al., 2005) . The concept of "heroic engineering" refers to that phase of the national hydraulic mission that seeks to overcome the obstacles to development that are placed there by nature, by co-producing hybrid aquatic ecosystems, through the development of infrastructure (Swyngedouw, 1999a; 1999b) . In the contemporary language of sustainability science this is referred to as engineering a "social-ecological system" by virtue of the intimate links created between society and ecology as a result of this action (Burns & Weaver, 2008) .
The significance of this Heroic Engineering Phase of the South African Hydraulic Mission is that by 2004, South Africa had captured and allocated around 98% of the total national water resource (around 38 billion m³/ yr) at a high assurance of supply (NWRS, 2004) , as shown in Figure 2 . This places South Africa in a precarious situation, because in effect it means that the country has little surplus water on which to grow an economy, with a strong reliance on future technology to develop new water resources, either from recycling effluent, or from accessing increasing volumes of groundwater (see Figure 2) . The difference between the volume of water currently available to sustain economic development (± 38 billion m³/yr); and the water needed to sustain projected economic development (± 65 billion m³/yr), is called "new water" for this purpose of this essay.
Figure 2: The availability of South Africa's surface water resources based on two developmental trajectories showing that even with lower water use the country has reached the limit of its surface water resource (CSIR, 2008a:19) .
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All manipulations of nature have unintended consequences however (Tenner, 1996) , and the Heroic Engineering Phase of the South African Hydraulic Mission is no exception (Basson, 1995; Davies & Day, 1998; Snaddon et al., 1999) . In broad terms, one of these unintended consequences is manifest in the form of deteriorating water quality, driven largely by the loss of dilution capacity of over-allocated river systems. Thus, having solved the water quantity side of the national developmental equation (at least for the time being), the emphasis now shifts to the new challenge of water quality as a limiting factor to future economic growth and development.
Water quality as an issue in South Africa
South Africa currently faces a serious water quality challenge, both in the eyes of the public (Bega, 2008a; Coetzer, 2008; Tempelhoff, 2007; and scientists (Fatoki et al., 2001; Hattingh et al., 2006; Hattingh & Claassen, 2008; Hobbs, 2008; Hodgson & Krantz, 1998; IWQS, 1999; Kempster et al., 1996; Murray, 2006; Oberholster & Ashton, 2008; Turton, 2008b; Van Vuuren, 2008; Winde, 2005) . The cholera crisis in late 2008, coupled as it was with the collapse of the Zimbabwean economy and the massive out migration of people, often too ill to make the journey unassisted, became a media focal point. This coincided with the media interest in the banning of the keynote presentation at the CSIR Biannual Conference Science -Real and Relevant, thrusting the whole issue of science as applied to the management of water quality into the national spotlight (Bega, 2008b; Power, 2008) .
The water quality problem can be broadly broken down into threats, or perceptions of threat, to human health. It is this perception of threat that makes the issue so emotive, because as long as people feel that they might be at risk, then human behaviour will be driven from this belief. In his capacity as a unit fellow at the CSIR responsible for Science, Engineering and Technology (SET) Leadership, the author made a detailed study of the full range of human health-related water quality drivers with a view to developing a robust scientific response (Turton, 2008a; 2008b) . The manifestation of these water quality drivers can be broken down into three distinct generic categories: radiological, chemical and biological.
The radiological contamination of water is typically associated with radionuclide contamination downstream of gold mining areas. While the existence of radiological contamination in mine water has been known about for some time, this information has generally been a closely guarded secret, typically protected by a confidentiality agreement that prevented the information from entering the public domain. When South Africa became a democracy, the Constitution was strengthened by a Bill of Rights, making the withholding of information that had been previously classified more readily accessible to the public. Arguably the most notable of all research reports in terms of placing the radiological contamination of water into the public domain is the pioneering work done by Coetzee (1995) on the gold mining industry and by Toens et al., (1999) on groundwater. This research first became public domain just one year after South Africa became a democracy in 1994 and it spawned a plethora a new work in this field (CSIR, 2008b; Coetzee et al., 2002a; 2002b; IWQS, 1999; Wade et al., 2002) . Of this the most relevant was the document that became known as Report 1214 (Coetzee et al., 2006) . This report created immediate public interest once released, with the first print run rapidly being sold out. Concerned at the possible consequences of the findings in Report 1214, the National Nuclear Regulator immediately commissioned a study, which came to be known as the Brenk Report (NNR, 2007) . The Brenk Report, which has never been made available to the public in full text, confirmed the findings of Report 1214, suggesting that the extent of the problem might have even been underreported. In response to this and cognizant of the CSIR parliamentary mandate, the author developed a Project Concept Note that sought to launch a high confidence study into the health implications of off-mine populations that might have been exposed to radioactivity or heavy metals from mine water (CSIR, 2008) . This proposed study became known as the Tooth Fairy Project (Smillie, 2008) , because it was based on a highly successful program launched in the United States of America in the 1950's that made use of human deciduous teeth as a source of data for possible evidence of radiological exposure over time. This classic American study was known as the St Louis Baby Tooth Survey, which became a significant research program yielding masses of longitudinal data on human health and the environment (Mongillo & Booth, 2001) (also see http://beckerexhibits.wustl.edu/dental/articles/babytooth.html).
The chemical contamination of water is far less specific in its geographic spread, because it arises from a variety of sources, both point and diffuse. The common element in this form of contamination is the threat it poses to human health. A specific sub-set of this is what is known as Endocrine Disrupting Chemicals (EDCs), which have the potential to alter the normal functioning of the endocrine system (Genthe & Steyn, 2008) . The endocrine system is responsible for guiding the development, growth, reproduction and behaviour of both humans and animals (IPCS, 2002) , so a typical manifestation is disruption to the gonads, a shift in a population from male to female, or the development of a foetus with both male and female organs. A significant component of the science underpinning our understanding of endocrine disrupting effects is the fact that that these substances have transgenerational capabilities (IPCS, 2002 , American Chemical Society, 1998 . This implies that not only can these adverse effects result from exposure of either parent prior to conception, but it can also result from exposure of the developing embryo in utero, or from exposure of the progeny after birth (Daston et al., 2003) .
This means that EDCs are extremely important forms of chemical contamination, specifically in the context of a developing country with a high level of HIV/AIDS and a limited dilution capacity resulting from over-allocation of existing water resources (Rascher et al., 2009; Turton, 2008b) . Dalvie et al., (2003) reports on some effects of chemical contamination from the agricultural sector. The return flow of agrochemicals into stressed river systems has also been documented (Awofolu & Fatoki, 2003) . The unintended consequences of attempts to control malaria through aerial spraying results in impaired human semen quality and babies being born with significant urogenital defects (Bornman et al., 2005) . The loss of dilution capacity in our national rivers, combined with failing sewage treatment works pose a specific chemical-related risk in the form of oestrogen, which disrupts the endocrine system and unleashes a process of androgyny. Work in this regard has been done by Aneck-Hahn et al., (2002) Barnhoorn et al., (2004) , Bornman et al., (2007) and Slabbert et al., (2007a; 2007b) . Considerable effort has been made to develop a coherent national research response to this form of contamination (Offringa et al., 2007) . Research has had mixed results however, given the inherent complexity of translating effects observed in animals into possible effects in humans, specifically when it comes to androgyny (Daston et al., 2003; WSE, 2008) . The impact of this exposure on a population with a high level of HIV/AIDS is not really known with any certainty (Rascher et al., 2009) , making such research a matter of strategic priority.
A distinct sub-set of this category of chemical contamination is Acid Mine Drainage (AMD). In a certain sense, South Africa finds itself in a similar position to that which faced Germany after reunification in 1990 (Hobbs, 2008) . The lignite and uranium mining activities practised in the Federal States of Saxony and Thuringia in the former East Germany (German Democratic Republic), as well as the chemical industries in the Bitterfeld area, left behind a devastated landscape and environment. The responsibility for the rehabilitation of these legacies fell to the Federal Republic and the respective Federal States. Acid mine water is a pernicious contaminant that not only sterilises its receiving environment, but also carries trace elements such as heavy metals and radionuclides in concentrations that are potentially hazardous to all forms of life (Hobbs, 2008) . Whilst manageable in small quantities, the potential volume resulting from more than 100 years of gold and coal mining is alarming. For example, the volume of acid mine water currently coming to surface in the West Rand goldfield near Krugersdorp is sufficient to fill at least 10 Olympic-size swimming pools (2,500 m 3 each) every day (Hobbs, 2008) .
The daily salt load in this water is equivalent to almost 140 tons (Hobbs, 2008) . These values can readily be multiplied tenfold to obtain an order of magnitude (and probably still conservative!) number for the entire Witwatersrand Basin comprising five goldfields (Hobbs, 2008) . In addition to the West Rand goldfield already mentioned, these are the East Rand, the Central Rand, the Far West Rand and the KOSH goldfields. By comparison, the Olifants River catchment witnesses roughly double the West Rand Basin values from defunct coal mines in the Witbank coalfield (Hobbs, 2008) . The situation in the other coalfields (e.g. Highveld and Ermelo) located in the catchment of the Vaal Dam is still largely unknown, but some localized work has been done (Bell et al., 2001) . The potential volume of poor quality mine water threatens to significantly reduce the utility of the already stressed freshwater resources of the economic engine-room of the country (Hobbs, 2008) . Furthermore, the impact of mine water quality on humans is largely unknown and has not yet been studied in South Africa (Adler et al., 2007) . A proposal that was submitted to the Water Research Commission to address this deficiency (CSIR, 2008) was unfortunately rejected, so the state of knowledge around this crucial area is still very weak.
The biological contamination of water is typically the result of increased levels of nutrients downstream of sewage works that are malfunctioning, or in the case of cholera, a lack of proper sanitation services. In South Africa this usually manifests as eutrophication or the proliferation of algal biomass in the presence of elevated levels of nutrients (Harding & Paxton, 2001; . In the context of eutrophication, cyanobacteria are a group of diverse gram-negative prokaryotes and are one of the earth's most ancient life forms (Oberholster, 2008) . Evidence of their existence on earth, derived from fossils records, encompasses a period of some 3.5 billion years (Oberholster et al., 2005) . Cyanobacterial blooms have become an increasing problem in South African freshwater bodies (Harding & Paxton, 2001; Oberholster & Ashton, 2008) .
Cyanobacteria produce some of the most potent toxins known and have no known antidotes. Work done by the CSIR in the 1980's showed that the molecular structure of some cyanotoxin is similar to that of snake venom (CSIR, 1984) . These biotoxins fall into three categories namely neurotoxins, hepatoxins and lipopolysaccharides (Oberholster, 2008) . The biotoxins in the first two groups can produce severe reactions in animals and humans, while the third group appears to be less virulent (Oberholster et al., 2005) . However, the latter have been less intensively studied. Any release of these biotoxins into surrounding water can present a significant hazard to humans and the ecosystem (Oberholster et al., 2005) . (Oberholster, 2008) . However, the biotoxin concentrations of cyanobacteria in major impoundments in Gauteng are so high, that a regional crisis exists if it is compared to impoundments of countries aboard . While no confirmed human death has yet been attributed to these biotoxins produced by cyanobacteria in South Africa, acute poisoning of humans has been reported from South America, Africa and Australia (Oberholster, 2008) .
The majority (80%) of rural communities in South Africa rely on surface water as the main source of domestic water (Fatoki et al., 2001) . Therefore, it can be postulated that chronic exposure to low levels of cyanotoxins by people that live in rural areas, who have compromised or suppressed immune systems due to HIV/AIDS and possibly also suffer from other communicable and poverty-related diseases such as Tuberculosis, may experience serious social and economic consequences as a result of cyanotoxins (Oberholster, 2008) .
Furthermore, common symptoms of cyanotoxin poisoning (diarrhoea, vomiting, stomach pains) are similar to the symptoms of gastrointestinal illness caused by bacteria, as well as other viral and protozoan infections and are thus not immediately linked to cyanotoxin poisoning (Falconer, 1998; . While the long-term impact on the health of South Africans who have been exposed to low doses over a long period of time is unknown by virtue of the absence of definitive research on the subject (Oberholster, 2008) , a study to assess the chronic human health hazards caused by the biotoxins of cyanobacteria toxin ingested over long periods, such as might occur through drinking water from untreated sources, was undertaken on human lymphocytes in vitro. It was found that the cyanobacterial toxins produced more chromosome damage than did benzene and sodium arsenite (Pitois et al., 2000) . A study conducted by Humpage et al., (2000) indicated that microcystins from a cyanobacterial extract provided in drinking water to rats increased the area of aberrant crypt foci in the colon, suggesting that microcystins promote preneoplastic colonic lesions (Oberholster, 2008) . It has also been shown that microcystins are potent tumour promoters (NishiwakiMatushima et al., 1991) and there is an indication that they might also act as tumour initiators (Ito et al., 1997) . Epidemiological studies have suggested that microcystins are an important risk factor for the high incidence of primary liver cancer in certain areas of China, where people have consumed pond-ditch and river water contaminated with low levels (within the range of 0.09-0.46 μg/l) of microcystins (Ueno et al., 1996) . It has also been shown that bathing and showering in water containing cyanobacterial cells can results in allergic reactions resembling hay fever, asthma and skin, eye and ear irritation. Oberholster (2008) notes that a new emerging problem includes the production of â-Nmethylamino-L-alanine (BMAA), a neurotoxic amino acid which is a possible cause of parkinsonism-dementia in humans and which is produced by all known groups of cyanobacteria.
The role of science in deepening democracy
With the water quality challenges noted above, it is clear that South Africa is in a critical position at present. Left unmanaged, two possible consequences can be anticipated. These are a gradual decline into a quagmire of social unrest and the general under-performance of the national economy as water constraints limit future growth potential.
With respect to the first aspect -the possibility of water quality issues driving social unrest -there is no hard empirical evidence that makes a compelling argument. Having noted this however, there are bits of evidence that suggest we should start to take this issue a lot more seriously. In this regard there are three elements of a potential argument that water quality can drive future social instability. The first is the general literature on water and conflict, which has shown that while wars between states over water are highly unlikely, water does have the capacity to amplify and aggravate existing sub-national tensions (Ashton, 2000; Ashton & Turton, 2008; Gleick, 1993; Homer-Dixon, 1994; Wolf, 1998; Wolf et al., 2003) . The second is the small but convincing literature on resource-related conflict as it pertained specifically to South Africa (Johnston & Bernstein, 2007; Percival & Homer-Dixon, 1998; . Of this, the most significant is undoubtedly the case of Khutsong (Merafong), where a convincing case has been made by Johnston & Bernstein (2007) that while the violence in that municipality has many causes, the issue of water accessibility and perceived nepotism and patronage in terms of service delivery were key drivers in their own right. The third is the as-yet unresearched issue of xenophobic violence that took place in South Africa in 2008. Media reports indicate the extreme nature of this violence (Johnston & Wolmarans, 2008) .
Similar reports suggest that failing economic standards were a potential driver of the violence (Sibanda, 2008) . The unpredictability of this violence, coupled with the extreme nature of the event where humans were set alight by angry mobs, suggests that such violence could be triggered in future if public perceptions of failing health arising from deteriorating water quality are not taken seriously. To this end a testable research hypothesis has been suggested -the propensity to resort to mass violence increases when public expectations exceed the capacity of the state to deliver -and the question has been posed as to whether this type of anger could be unleashed in response to perceptions of deteriorating public health arising from declining water quality (Turton, 2008a) . In this regard the events currently unfolding in Zimbabwe will provide rich research data as thousands succumb to cholera through collapsing water reticulation infrastructure (a situation also present in South Africa, but as yet to a less catastrophic extent).
This leads to a logical question -what role could science play in deepening democracy in South Africa? Here we have two poles to the argument. The one pole is centred on science as a commercialized entity selling itself to paying clients as a professional service. The opposite pole is centred on science as a public domain entity providing services of a scientific nature that are perceived by the public to be useful. These two poles need to be unpacked a little in order to better understand their relevance in contemporary South Africa. This will be done by using the CSIR as a case study.
The CSIR is a parastatal body that was created by an Act of Parliamentthe Scientific Research Council Act -in 1945. The first meeting of the CSIR Council (the governing body) on 8 October 1945 was addressed by Jan Smuts in his capacity as Prime Minister of the Union of South Africa, where he said:
The time has come when we must tackle our own ... problems which lie before in South Africa. We must develop our own scientific handling of those problems. ... Science has come forward in gigantic strides and more and more everyone is beginning to feel that scientific research is a matter of vital importance (Kingwill, 1990:13) .
This gave rise to a national science capability that was deployed in the national interest with the intention of developing the economy at the fastest possible rate. As South Africa moved towards a democracy in 1994, the CSIR was given a new mandate. Section 3 of the Scientific Research Council Act (Act 46 of 1988 as amended by Act 71 of 1990) stipulates that the objective of the CSIR is to:
(F)oster, in the national interest and in fields which in its opinion should receive preference, industrial and scientific development, either by itself or in co-operation with principals from the private and public sectors, ... to contribute to the improvement of the quality of life of the people of the Republic.
Key elements of this mandate are therefore the following:
The national interest (however that may be defined).
The improvement of the quality of life of the people of South Africa.
The role of industry and science in national development.
Partnerships with both (or either) the public and private sectors.
The discretion by scientists to nominate work which they believe would help to attain the above objective.
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Science as a commercialized entity is in essence what the CSIR does at present. Around 35-40% of its income stream comes from Parliament, which is insufficient to sustain the CSIR as a viable entity. This means that the shortfall has to be made up by selling scientific services to both the public and private sectors. In an assessment of the consequences of this so-called mixed income model, two senior CSIR officials came to the conclusion in 2006 that this model is deeply flawed (Walwyn & Scholes, 2006) .
A direct correlation was found to exist between the flow of Parliamentary grant money and staff turnover. The conclusion was drawn that contract income does not retain science capacity within the institution, which has significant consequences for South Africa if left unchecked. An alarming trajectory was found where staff numbers peaked in the mid1980s at around 5,000 and dropped off to just above 2,000 in 2006 (see Figure 3 ). This has obvious strategic significance if one considers the vital role of science and technology in unlocking the so-called "new water" needed to sustain future economic development presented in Figure 2 .
Figure 3. Trends in funding and staff turnover at the CSIR (Walwyn & Scholes, 2006:241) . Program-styled funding builds national capacity but contract-driven funding does not retain that capacity.
In response to this, in his capacity as a Unit Fellow at the CSIR, the author developed a case for returning to the grant funding that had built the national scientific capacity before 1985 (Turton, 2008a) . Noting that the findings of Walwyn & Scholes (2006) were consistent with his own observations, and suggesting that this would have catastrophic effects for South Africa as a whole if left unchecked, the author proposed a National Water Quality Science, Technology and Policy Support Program, based largely on the scientific evidence presented above. This mooted Program would embed the national scientific capacity of the CSIR in the constitution of the country. In so doing the national interest would be served by deepening democracy and dealing with the many complex issues related to more than a century of resource capture and human rights abuse. The act of deliberately placing our national science capability in the public domain would give access to public funding, thereby making the CSIR more financially sustainable, but also more accountable to the legitimate representatives of the citizens of South Africa (Parliament). It would also mean that the scientists in the CSIR would become a national asset, which could now be redeployed in a concerted capacity building exercise where Principal Scientists could become Extraordinary Professors of the various universities, thereby transferring skills in critical areas of national importance. The downside of this deliberate act is that it would open the plethora of legacy-related issues that have been left unmanaged. This becomes potentially messy, but the payoff for the CSIR as an institution is that it would then become relevant to the country in its current phase of post-apartheid reconstruction and redistribution of privilege.
Discussion
The fact that South Africa is water constrained is beyond any reasonable doubt. The implications that this has for future economic growth and prosperity is not as clear, but one can say with considerable confidence that future developmental aspirations will not be met unless these water constraints are effectively managed. Part of that management is the mobilization of the national scientific capacity needed to make the paradigm shift called for in Figure 2 where the national water demand of 38 billion m³/yr in 2010 is grown to 65 billion m³/yr in 2035 (assuming a low water use scenario is possible to sustain the level of economic development needed to maintain social stability). Current indications are that the national science councils will be unable to rise to the occasion, if the trajectory presented in Figure 3 is not drastically altered by a new funding model underpinned by the massive investment of public money. In the absence of this public domain science, then the private sector will have to be embraced in an effort to mobilize the technology needed to meet the demand for water that future economic growth will entail (see Figure 2) . This raises the prospect of "new water" as a pressing national priority, along with the role of both the private and public sector in making this happen.
The question is still open -what role could science play in deepening democracy in South Africa? If the national science councils are forced to continue as commercialized entities, then they run the very real risk of being hijacked by private interests intent on maintaining the status quo in the country. This will lock in existing inequities and could potentially undermine the stability of our fledgling democracy. On the other hand, if our national science councils are given robust grants and a focussed research agenda that meets the national interests as broadly defined, then science could play a vital role in addressing past inequities and helping with the transition to a more stable society in which the core values of democracy are deeply entrenched.
Conclusion
Science has always played a major role in the development of South Africa. It was the national science capacity in the 1950s that made South Africa a world leader in oil from coal and deep-level mining. It was the same national science capacity in the 1980s that enabled the South African government to engage in regional wars of considerable intensity and also to withstand the otherwise debilitating effects of comprehensive economic sanctions. Today it could be the same national science capacity that could help to entrench social equity and a new form of sustainable development, thereby building a more just society as envisaged by our national constitution. Thus far the latter has not occurred and our national science capacity is dwindling at an alarming rate. The pivotal question is the positioning of a major national science council like the CSIR, either as an entity separate from the constitution and thus largely irrelevant to society but potentially lucrative to the narrow interests of those that can afford their services; or as an entity embedded in the constitution and thus relevant to the broader base of society, but potentially mired in the many complex issues arising from our historic legacy. This debate is an important one and should be waged in the public domain being led by scientists with a moral conscience and a desire for a just society.
Bibliography

